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mate of mass requires a complete knowledge of all the
elements of motion, there are at present only several dozen
stars for which the masses are known with sufficient cer-
tainty. These few data are enough, however, to allow us
to arrive at some very interesting conclusions concerning
the relation between stellar masses and luminosities.

It was indicated first by Sir Arthur Eddington that the
luminosities of stars are a definite function of their mass,
increasing very rapidly with the increase of mass. Taking,
for example, the stars that have already been discussed, we
find that the highly luminous Y Cygni (with a luminosity
30,000 times that of the Sun) is 17 times heavier than the
Sun; that Sirius (with 40 times the Sun's luminosity) is
only 24 times heavier; and that the faint star Krueger
60 B (with ,001 times the Sun's luminosity) has but one-
tenth the solar mass.

As the total radiation of stars increases much more
rapidly than their mass, the energy production per gramme
of matter must be much greater in heavy stars than in
light ones. From the above figures we see that the energy
production per unit mass in Y Cygni, Sirius, and Krueger
60 B is respectively 1800, 15, and 0.005, relative to that
of the Sun. But if the energy generation in all stars comes
from thermonuclear reactions, as it does in our Sun, the
different rates of energy liberation must be due to dif-
ferent physical conditions existing in their interiors, and
chiefly to differences in their central temperatures.

NUCLEAR REACTIONS IN STARS

We have seen in Chapter I that Eddington's ingenious
analysis of the equilibrium conditions of giant gas-spheres
permits us to understand the different physical properties